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Background:  It was previously shown that wide spatial QRS-T angle and increased temporal variability of repolarization predict ventricular 
arrhythmia (VA). However, direct comparison of the predictive value of spatial QRS-T angle and its variability was not previously performed.
Methods:  Baseline surface orthogonal ECGs were recorded at rest in 413 patients (mean age 60±12, 299[72%] male, ejection fraction 22±9%) 
prior to implantation of a primary prevention ICD. Average spatial QRS-T angle was calculated for 30 sinus beats using customized MATLAB software 
(Figure 1). Beat-to-beat variability of the spatial QRS-T angle was calculated as the root mean square successive difference (rMSSD).
Results:  In 31±20 months of follow-up, 60 out of 413 patients sustained VA with appropriate ICD therapies. An abnormally wide spatial QRS-T 
angle>100° was observed in 239 (57.9%) patients. In Cox regression analysis spatial QRS-T angle>100° predicted sustained VA (HR1.69; 95%CI 
1.05-2.89; p=0.049). Beat-to-beat variability in spatial QRS-T angle was significantly larger in patients with VA compared with the rest of the cohort 
(median 6.9 (IQR 4.8-11.8) vs. 5.9 (3.6-9.7), Wilcoxon rank-sum test p = 0.03). In Cox regression analysis, the highest quartile of spatial QRS-T 
angle rMSSD was associated with increased risk of VA (HR 2.5; 95% CI 1.2-4.1, p = 0.036).
Conclusion: Beat-to-beat variability of spatial QRS-T angle outperforms mean spatial QRS-T angle for VA prediction in patients with structural heart 
disease.
